. (A) Synthetic route for the formation of zinc(II), copper(II), manganese(II) and cadmium(II) metal templated trefoil knots from a simple pair of the ligands: trifluoroacetate 
Transmetalation of Cd-TK with Fe(OAc)2
Cd-TK.6TFA (25 mg, 9.6 μmol, 1 equiv.) was added to 10 equivalence of iron (II) acetate (16.7 mg, 10 equiv.) in 5 ml of degassed methanol and acetonitrile (1:1) mixture. The reaction mixture was stirred under argon atmosphere at room temperature for 3 h. After reaction completion, the mixture was concentrated in a rotary evaporator. To remove unwanted side products and excess iron (II) salts, the crude reaction mixture was washed with 10 mL thrice of isopropanol, and then, the reaction mixture was filtered. and HEK-293) (~5,000 cells per well in 100μL of medium) and incubated at 37 °C for 24 hours.
The medium was removed and replaced with fresh medium (control) or various concentrations of test compounds (up to 100 µM) and incubated at 37 °C for 48 hours. Thereafter, cells were incubated with 80 μL and 20 μL of CTB per well for 6 hours at 37 °C. The fluorescence of the resofurin product (λex/em 560/620) was measured. Untreated wells were used as control.
The percentage of cell viability and inhibition were calculated using the following formula:
Inhibition (%) = 100 -viability (%)
The IC50 values were determined from a plot of percentage cell survival against drug concentration (in μM). All assays were conducted in triplicate and the mean IC50 ± standard deviation was determined. ions present in the nanoparticles and the ferrocyanide ions.
Cells were washed three times in PBS, the Prussian blue staining result was assessed under optical microscopy. The experiment was performed in triplicate. The experiment was performed in triplicate.
6. Cell membrane leakage study by the lactate dehydrogenase (LDH) assay.
HeLa cells were seeded in 96-well plates in complete DMEM at a density of 5.10 after treatment, and LDH reaction mixture was added to each well as recommended by the manufacturer's protocol (Thermo Fisher Scientific). After a 30-minute incubation at room temperature stop solution was added to each well and the absorbance at 490 and 680 nm of each well was determined using a plate reader. Percent LDH release was calculated and compared to untreated control cells.
Cell cycle analysis
To examine whether the growth inhibition observed resulted from cell cycle arrest or (n = 3). *P < 0.05, **P < 0.01 and ***P < 0.001 compared to the control. Table S2 . Concentrations of endocytic inhibitors used in this study. 
Membrane integrity by trypan blue exclusion staining
Drugs that can disrupt the cell membrane by forming pores can cause cell apoptotic or necrotic death. 7, 8 We decided to study whether Metal-TK compounds are causing membrane damage as their primary mechanism to trigger apoptosis. For this purpose, we performed a dyeexclusion assay on treated HeLa cell, to assess cell membrane integrity. In a healthy cell, the intact membrane will prevent trypan blue dye from entering cells. In a damaged cell, trypan blue will enter the cell, staining it blue. Results were compared to cells treated with lysis buffer, which induces total membrane damage. Cell membrane damage % was deduced from 11. Alkaline comet assays.
Classic Alkaline comet assay
HeLa cells were seeded in 6-well plates into complete DMEM and incubated for 24 h. Cells were treated with test compounds at 10 µM for 10 minutes and then washed, harvested, and embedded in a thin film of agarose on a glass slide. The slides were subjected to horizontal gel electrophoresis (16 V, 35 min) and then washed, dried, and stained with DAPI (2 µg.ml
).
Images were taken using a fluorescent microscope (DMI6000, Leica) and the tail DNA % of comets (percentage of DNA in the tail vs the head of the comet) was analyzed using Fiji software and the Open Comet plugin. Each experiment was carried out in triplicate, using biological replicates. Statistical analysis was performed using STATA SE14.2. 14. Migration study Inhibition of migration and invasion by wound healing assay.
The ability of the Metal-TKs to inhibit cancer cell migration was evaluated by performing scratch wound healing assay, a "wound gap" in a cell monolayer is created by scratching, and the "healing" of this gap by cell migration and growth towards the center of the gap was monitored and quantitated. 10, 11 Factors that alter the motility and/or growth of the cells can lead to increased or decreased rate of "healing" of the gap.
HeLa cells were seeded in 6-well plates with complete DMEM until a cell monolayer was formed. The cell monolayer was wounded using a plastic pipette tip. HeLa cells were then rinsed with PBS and treated with test compounds (2.5 µM) for 24 h. The wound closure was observed and imaged using an optical microscope (DMI6000, Leica). Embryos were exposed to all compounds in concentrations ranging from 1-10 µM and the effect on viability and cell death were assessed. Embryos were collected shortly after fertilization by natural spawning of wild-type (AB, TAB14 or TAB5) adults maintained under standard aquaculture conditions. Fertilized eggs were at 28 °C until 90 % epiboly (9 hours post fertilization (hpf). Treatment was done after this stage in order to avoid any effect on gastrulation due to metal toxicity. Embryos were analyzed at 24 hpf and scored for mortality.
For survival analysis, the embryos remained in the drug solution for the duration of study and counted for live/dead at 24, 48, 96 and 120 hpf. All data was plotted using PRISM software.
All animal experimentation was approved by the Institutional Animal Care and Use Committee of NYUAD.
Cell Death Assays
Embryos surviving TK exposure to 24 hpf were dechorionated and incubated for 30 minutes in Acridine orange solution (10 mg/ml) diluted with egg water to a final concentration of 5 µg/ml. The embryos were washed at least 5 times and then mounted on glass slides with 3 % methyl cellulose for acquiring images. Imaging was carried out using the Nikon stereomicroscopes.
Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) staining was carried out on fixed embryos using the Roche In Situ Cell Death Detection Kit with Fluorescein.
Embryos were fixed in 4 % paraformaldehyde overnight. After washing in 1X PBS, the embryos were gradually dehydrated to 100 % Methanol and incubated in it for 2 hours. The °C. After washing with 1X PBST, the embryos were mounted in 3% methyl cellulose and imaged on the Nikon stereo-microscopes. The imaged embryos were analyzed using Nikon NIS-Elements Object Count. The numbers of TUNEL positive cells were obtained at a selected tail region of the embryo and plotted using PRISM.
